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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polisher which can change the 
elastic characteristic of a polishing pad without replacing the polishing pad 
by using a polisher on which one polishing table is provided. 
SOLUTION: The edge of a polishing pad 2 is fixed so that the fluid is not 
leaked by a fixed member 3 on the upper surface of a polishing table 1. A 
wafer holder 7 which can hold the wafer 6 which is a polishing subject and 
also press the wafer 6 to the polishing pad 2 is provided. Plural through 
holes 5 are provided on the polishing table 1 . The pipe connected to a 
pump is provided in the through hole 5. A pressure fluid 4 with an arbitrary 
amount or pressure can be supplied to the space surrounded by the 
polishing pad 2 and polishing table 1 through the pipe and through hole 5 
from the pump. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable polish equipment for a chemical mechanical-polishing 

method especially about the polish equipment of a semiconductor device. 

[0002] 

[Description of the Prior Art] planarizing processes, such as an interlayer film in the production process of a 
semiconductor integrated circuit, CMP (chemical mechanical polishing: Chemical Mechanical Polishing) -- the case 
where the technique of law is used has increased. Since an exposure margin becomes small by short wavelength-ization 
with the conventional optical exposure technique in order to form a detailed pattern with contraction-izing of the design 
rule of a semiconductor integrated circuit, and it becomes easy to be influenced of the level difference on the top face of 
a semiconductor integrated circuit, it is because the technique of perfect flattening of a semiconductor integrated circuit 
is needed. Drawing 3 is the mimetic diagram showing the 1st conventional polish equipment. Moreover, drawin g 4 is 
drawing showing a wafer, and the sectional view in which (a) shows the condition before polish, and (b) are the 
sectional views showing the condition after polish. 

[0003] As shown in drawin g 3 , in the 1st conventional polish equipment, it consists of the rigid body and the scouring 
pad 2 which consists of firing polyurethane is being fixed to the top face of the pivotable polish table 1 focusing on the 
vertical axis. Moreover, the wafer attaching part 7 which can push a wafer 6 against a scouring pad 2 is formed, rotating 
focusing on a vertical axis, while holding the wafer 6 for polish. Moreover, the abrasive material supply pipe 18 which 
trickles an abrasive material 8 is formed above the scouring pad 2. 

[0004] Moreover, the crevice 11 is formed in the field corresponding to the part in which wiring 15 is formed in 
alternatively [ the wafer before polish ] to semi-conductor substrate top 14, an interlayer insulation film 16 is formed in 
all over the, heights 10 are formed in the field corresponding to the part in which wiring 15 was formed, and wiring 15 is 
not formed on the top face of an interlayer insulation film 16 as shown in drawing 4 (a). 

[0005] Thus, in the 1st constituted conventional polish equipment, an abrasive material 8 is dropped at the top face of 
the scouring pad 2 which rotates with the polish table 1 from the abrasive material supply pipe 18. And a wafer 6 is 
pushed against a scouring pad 2 while the wafer attaching part 7 holding a wafer 6 rotates. Thereby, the heights 10 and 
the crevice 11 of a wafer on top which are shown in drawing 4 (a) are ground. In order for a high pressure to join 
heights 10 from a crevice 11 at this time, there are more amounts by which the direction of heights 10 is ground than a 
crevice 11, soon, as shown in drawing 4 (b), the level difference of the heights 10 of the top face of an interlayer 
insulation film 16 and a crevice 11 is lost, and flattening is carried out. 

[0006] However, the polish rate within a wafer side (it is also called the amount of polishes per [ which broke by polish 
time amount the amount of polishes when carrying out fixed time amount polish of the wafer with which the pattern is 
not formed ] unit time amount, and a polish rate) changes with locations within a wafer side, and a field with many 
amounts of polishes per unit time amount and few fields produce it. In addition, each field is called the field where a 
polish rate is quick, and field where a polish rate is late. Although based also on polish conditions, the center section of 
a wafer is specifically the field where a polish rate is late, and the periphery section of a wafer is a field where a polish 
rate is quick. 

[0007] Moreover, the difference of the polish peak and polish minimal dose within the wafer side when grinding the 
wafer with which the pattern is not formed, i.e., the difference of the amount of polishes produced between the field 
where a polish rate is quick, and a late field, is called variation in the amount of polishes. In order to make small 
variation in the thickness of the insulating interlayer film which remains on a wafer, it is desirable for the variation in the 
amount of polishes within a wafer side to be small. In order to make small variation in this amount of polishes, there is 
polish equipment with which the elastic lower layer pad was prepared between the polish table and the scouring pad 
(JP,8-132342,A). Drawin g 5 is the sectional view showing the 2nd conventional polish equipment, and drawin g 6 is the 



graphical representation showing the amount of variations of the amount of polishes when using the 2nd conventional 
polish equipment. Moreover, drawing 7 (a) thru/or (c) are the sectional views showing the polish process of a wafer, 
and drawing 8 is the graphical representation showing the magnitude of the level difference of the heights when using 
the 2nd conventional polish equipment. 

[0008] As shown in drawing 5 , in the 2nd conventional polish equipment, the elastic lower layer pad 9 is formed from 
the scouring pad 2 between the polish table 1 and the scouring pad 2. The other configuration is the same as that of the 
1st conventional polish equipment, and omits explanation. 

[0009] Thus, when using the 2nd constituted conventional polish equipment and grinding a wafer 6, the deformation of 
the front face of a scouring pad 2 becomes the sum of the elastic deformation of a scouring pad 2, and the deformation 
of a lower layer pad. For this reason, since the deformation of the front face of a scouring pad 2 becomes large and the 
front face of a scouring pad 2 can follow in footsteps to deformation of the wafer 6 whole, such as curvature, as shown 
in drawing 6 , the amount of variations of the amount of polishes within a wafer side can be ground small. In addition, 
the "amount of polishes" shown on a graph axis of abscissa is a value set as polish equipment, in order to grind the 
wafer with which the pattern is not formed, and it is hereafter called the amount of conversion polishes. For example, if 
the wafer with which the pattern is not formed in the amount of conversion polishes of 6000A is ground, the amount of 
polishes will become 6000A, and when, grinding the wafer with which irregularity was formed in the front face on the 
other hand, in order for many pressures to join the heights, 6000A or more (for example, 8000A) polish of the heights is 
carried out. The "amount of polishes" shown on the axis of abscissa of the graphical representation after this shows the 
amount of conversion polishes altogether mentioned above. 

[0010] However, while heights 12 will be ground since the deformation of the front face of a scouring pad 2 follows in 
footsteps of a large configuration with the detailed front face of a wafer if it grinds using the 2nd conventional polish 
equipment to the wafer with which the large heights 12 and the heights 13 of area were formed in the wafer top face as 
shown in drawing 7 (a) thru/or (c), considerable-amount polish also of the crevice 13 is carried out. For this reason, if 
8000A conversion polish is performed to the wafer which has the level difference of 8000A as shown in drawing 8 for 
example, the level difference of about 4000A will remain in the wafer front face after polish processing. 
[0011] On the other hand, there is polish equipment (henceforth the 3rd conventional polish equipment) indicated by 
JP,9-97772,A similarly as polish equipment aiming at raising the homogeneity of a polish rate (polish rate). The minute 
bag (air cell) of a large number which put pressure flow objects, such as air, into the interior is prepared between 
pivotable surface plates made from SUS and scouring pads, and this 3rd conventional polish equipment can control 
partially the deformation on the front face of a scouring pad. However, in the 3rd conventional polish equipment, if the 
field which does not have to carry out remainder polish like a crevice grinds to a large wafer while a part like heights to 
carry out flattening is large, a level difference will remain in the wafer front face after polish processing. In order to 
prevent this level difference remainder, it is necessary to avoid a design of a wafer which was mentioned above and by 
which flattening is not carried out, and the design degree of freedom of a wafer becomes low. 

[0012] In order to solve the trouble in the 2nd conventional polish equipment and the 3rd polish equipment which were 
mentioned above, the polish equipment with which the lower layer pad shown in drawing 9 is not prepared can be used. 
Dra wing 9 is the sectional view showing the polish equipment with which the lower layer pad is not prepared, and 
drawin g 10 is the graphical representation showing the magnitude of the level difference of the heights when using the 
polish equipment shown in drawing 9 . Drawin g 11 is the graphical representation showing the amount of variations of 
the amount of polishes when using the polish equipment shown in drawing 9 . 

[0013] In the polish equipment shown in drawin g 9 , since it is constituted so that it may stick to the polish table 1 on 
which a scouring pad 2 consists of the rigid body, the deformation of the front face of a scouring pad 2 is small. For this 
reason, since the front face of a scouring pad 2 does not follow in footsteps of a configuration with the detailed front 
face of a wafer, unlike the 2nd conventional polish equipment and the 3rd polish equipment, the amount by which the 
crevice 13 of a large area is ground becomes small enough, and it can prevent that a level difference remains in a wafer 
front face. For this reason, as shown in drawing 10 , the level difference of heights can be lost in the small amount of 
conversion polishes. 

[0014] On the other hand, since the front face of a scouring pad 2 cannot follow in footsteps to deformation of the 
wafer 6 whole, such as curvature, as shown in drawin g 11 , the amount of variations of the amount of polishes becomes 
large as compared with the 2nd conventional polish equipment with which the lower layer pad was prepared. For 
example, when 6000A conversion polish is performed, the amount of variations of the amount of polishes exceeds 
2000A, until the level difference formed in the field where a polish rate is late is lost. 

[0015] From having mentioned above, grind first with the polish equipment with which the wafer is not prepared in the 
lower layer pad, and a level difference is made small within limits by which the amount of variations within a wafer side 
is permitted. Next, the approach of making a level difference small, i.e., the approach of grinding using the scouring pad 
with which elasticity differs (using properly), can be further considered in the condition that the amount of variations 



within a wafer side is small, by grinding with the polish equipment with which lower layer Bud was prepared. Drawing 
12 is the graphical representation showing the magnitude of the level difference of the heights when using both polish 
equipments with which the polish equipment and the lower layer pad with which the lower layer pad is not prepared 
were prepared. Drawing 13 is the graphical representation showing the amount of variations of the amount of polishes 
when using both polish equipments with which the polish equipment and the lower layer pad with which the lower layer 
pad is not prepared were prepared. 

[0016] For example, if it grinds with the polish equipment with which lower layer Bud was prepared after the polish 
equipment with which the wafer is not prepared in the lower layer pad performs 2000A conversion polish first, as shown 
in drawing 12 While being able to lose a level difference in the amount of conversion polishes of 8000A also to the wafer 
with which the heights and the crevice of the large area which has the level difference of 8000A were formed As shown 
in drawing 13 , as compared with the case (refer to drawing 11 ) where only the polish equipment with which the lower 
layer pad is not prepared is used, the amount of variations of the amount of polishes can be made small. 
[0017] 

[Problem(s) to be Solved by the Invention] however, in the approach mentioned above, since elasticity needs a scouring 
pad different, respectively, when using one polish equipment, the scouring pad with which elasticity differs is exchanged 
and it corresponds ******** (elasticity can be changed by changing the hardness of the scouring pad itself or 
choosing the existence of use of a lower layer pad) - there is a trouble that exchange of a scouring pad takes time and 
effort. 

[0018] On the other hand, when using two polish equipments, the area which equipment installation takes has the 
trouble of being required, by two sets. Although it can also respond using the polish equipment with which two or more 
polish tables were prepared, the area which equipment installation takes also in this case is not more widely [ than one 
set ] desirable. 

[0019] This invention is made in view of this trouble, and the polish equipment with which one polish table was 
prepared is used, and it aims at offering the polish equipment to which the elasticity of a scouring pad can be changed, 
without exchanging scouring pads. 
[0020] 

[Means for Solving the Problem] The polish equipment concerning this invention is polish equipment which performs 
flattening of the front face of said semi-conductor wafer by carrying out relative motion, contacting the front face of a 
scouring pad and the front face of a semi-conductor wafer which were prepared on the polish table. It is characterized 
by having a means to stick the edge and said polish table of said scouring pad so that space may be formed between 
said scouring pads and said polish tables, and a fluid supply means to supply a pressure flow object in said space. 
[0021] The circulation hole is formed in said polish table, and said fluid can make it the configuration supplied in said 
space through this circulation hole. Moreover, a means to stick the edge and said polish table of said scouring pad can 
be used as the support member which supports the edge and said polish table of said scouring pad, and is fixed. 
[0022] Furthermore, it is desirable when a suction means to turn said scouring pad to said polish table, to attract it 
through said circulation hole of said polish table, and to stick said scouring pad on said polish table is established. 
[0023] Furthermore, said polish table may be prepared pivotable focusing on the vertical axis, said semi-conductor 
wafer is held and the pivotable wafer attaching part may be prepared again focusing on the vertical axis. 
[0024] In this invention, a pressure flow object can be supplied in a scouring pad, a polish table, and the space of a 
between using a fluid supply means. For this reason, when performing flattening of the front face of a semi-conductor 
wafer by carrying out relative motion, contacting the front face of a scouring pad, and the front face of a semi- 
conductor wafer, the elasticity in the front face of a scouring pad can be changed by changing the amount of supply or 
the supply pressure of a pressure flow object. Therefore, without applying the time and effort of exchanging for the 
scouring pad with which elasticity differs, or preparing other pads between a scouring pad and a polish table, it can 
grind in the condition that the deformation of the front face of a scouring pad is small, first, next the deformation of the 
front face of a scouring pad can grind in the large condition. For this reason, flattening can be carried out by grinding 
first, so that a level difference may be lost, next making variation small and grinding it, without leaving a level difference 
to the front face of a semi-conductor wafer. 

[0025] Moreover, if a suction means to turn a scouring pad to a polish table, to attract it through the circulation hole of 
a polish table, and to stick a scouring pad on a polish table is established, a scouring pad can be stuck on a polish table 
with this suction means, and, thereby, it can change into the condition that the front face of a scouring pad cannot 
deform the elasticity of a scouring pad most easily. 
[0026] 

[Embodiment of the Invention] Hereafter, the polish equipment concerning the example of this invention is concretely 
explained with reference to an attached drawing. Drawin g 1 is the sectional view showing the polish equipment 
concerning the example of this invention. Drawin g 2 is drawing showing the polish equipment concerning the example 



of this invention, and they are the sectional view in which (a) shows the condition that the pressure flow object was 
supplied, and the sectional view in which, as for (b), a scouring pad shows the condition of having stuck to the polish 
table. As shown in drawing 1 and 2, in the polish equipment of this example, it consists of the rigid body and the 
scouring pad 2 is formed in the top face of the pivotable polish table 1 focusing on the vertical axis. The edge and the 
polish table 1 of this scouring pad 2 are being fixed so that it may be supported by the holddown member 3 and a fluid 
may not leak. That is, when a fluid is supplied to the space surrounded by the polish table 1 and the scouring pad 2, a 
fluid leaks from the edge of a scouring pad 2. Moreover, the wafer attaching part 7 which can push a wafer 6 against a 
scouring pad 2 is formed, rotating focusing on a vertical axis, while holding the wafer 6 for polish. Moreover, the 
abrasive material supply pipe (neither is illustrated) which trickles an abrasive material is formed above the scouring pad 
2. 

[0027] Furthermore, as shown in drawing 2 (a), two or more circulation holes 5 are formed in the polish table 1, the 
pipe (neither is illustrated) connected to the pump is prepared in this circulation hole 5, and the amount of arbitration or 
the pressure flow object 4 of a pressure can be supplied now to the space surrounded by the scouring pad 2 and the 
polish table 1 through a pipe and the circulation hole 5 from a pump. Moreover, the pressure flow object 4 is sampled 
through the circulation hole 5 and a pipe, further, a scouring pad 2 can be turned to the polish table 1, and can be 
attracted, and it can be made to stick to the top face, as shown in drawing 2 (b) now. 

[0028] Thus, in the polish equipment of constituted this example, first, as shown in drawing 2 (b), using a pump, a 
scouring pad 2 is turned to the polish table 1, and is attracted, and a scouring pad 2 is stuck on the polish table 1. 
Elasticity can be changed so that the deformation of the front face of a scouring pad 2 may become the smallest by this. 
A wafer 6 is ground using the polish equipment of this condition. An abrasive material is dropped at the top face of the 
scouring pad 2 which specifically rotates with the polish table 1 from an abrasive material supply pipe. And a wafer 6 is 
pushed against a scouring pad 2 while the wafer attaching part 7 holding a wafer 6 rotates. Thereby, the front face of a 
wafer 6 is ground. At this time, the deformation of the front face of a scouring pad 2 is the elastic deformation of 
scouring pad 2 the very thing, and since it is small, when the area of the heights of the front face of a wafer 6 and a 
crevice is large, it can lose a level difference. 

[0029] Next, the pressure flow object 4 is supplied to the space between a scouring pad 2 and the polish table 1 
through the circulation hole 5 with a pump. Thereby, elasticity can be changed so that the deformation of the front face 
of a scouring pad 2 may become large. A wafer 6 is ground using the polish equipment of this condition. Although the 
front face of a wafer 6 is ground similarly by this, the deformation of the front face of a scouring pad 2 is the sum of the 
elastic deformation of scouring pad 2 the very thing, and the deformation of the pressure flow object 4, and since it is 
large, it can make variation in the amount of polishes small. In addition, the deformation of the front face of a scouring 
pad 2 changes by changing the amount of supply and the supply pressure of a pressure flow object. That is, the 
elasticity of a scouring pad changes. 

[0030] Thus, in this example, the polish equipment with which one polish table was prepared is used, and the elasticity 
of a scouring pad can be changed, without exchanging scouring pads. For this reason, flattening can be carried out by 
grinding first, so that a level difference may be lost, next making variation small and grinding it, without leaving a level 
difference to the front face of a wafer 6. 

[0031] In addition, in this example, although deformation of the front face of a scouring pad 2 is made small and the 
wafer is ground by sticking a scouring pad on a polish table, in this invention, without sticking not only this but the 
scouring pad 2 on the polish table 1, by making small the amount of supply or the supply pressure of a pressure flow 
object, deformation of the front face of a scouring pad 2 may be made small, and a wafer may be ground. 
[0032] 

[Effect of the Invention] The elasticity of a scouring pad can be changed without applying the time and effort of 
exchanging for the scouring pad with which elasticity differs, or preparing other pads between a scouring pad and a 
polish table according to this invention, as explained in full detail above. When it grinds in the condition that the 
deformation of the front face of a scouring pad is small, thereby first, next the deformation of the front face of a 
scouring pad grinds in the large condition, flattening can be carried out without leaving a level difference to the front 
face of a semi-conductor wafer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The polish equipment characterized by to have a means stick the edge and said polish table of said scouring 
pad in the polish equipment which performs flattening of the front face of said semi-conductor wafer by carrying out 
relative motion so that space may form between said scouring pads and said polish tables while contacting the front 
face of a scouring pad and the front face of a semi-conductor wafer prepared on the polish table, and a fluid supply 
means supply a pressure-flow object in said space. 

[Claim 2] Polish equipment according to claim 1 characterized by forming the circulation hole in said polish table, and 
supplying said fluid in said space through this circulation hole. 

[Claim 3] A means to stick the edge and said polish table of said scouring pad is polish equipment according to claim 1 
or 2 characterized by being the support member which supports the edge and said polish table of said scouring pad, and 
is fixed. 

[Claim 4] Polish equipment given in claim 1 characterized by having a suction means to turn said scouring pad to said 
polish table, to attract it through said circulation hole of said polish table, and to stick said scouring pad on said polish 
table thru/or any 1 term of 3. 

[Claim 5] Said polish table is polish equipment given in claim 1 characterized by being prepared pivotable focusing on a 

vertical axis thru/or any 1 term of 4. 

[Claim 6] 'Polish equipment given in claim 1 characterized by holding -said semi-conductor wafer and preparing the ~ 
pivotable wafer attaching part focusing on a vertical axis thru/or any 1 term of 5. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the polish equipment concerning the example of this invention. 
[ Drawing 2] It is drawing showing the polish equipment concerning the example of this invention, and they are the 
sectional view in which (a) shows the condition that the pressure flow object was supplied, and the sectional view in 
which, as for (b), a scouring pad shows the condition of having stuck to the polish table. 
[Drawing 3] It is the mimetic diagram showing the 1st conventional polish equipment. 

[Drawjng„4] It is drawing showing a wafer and the sectional view in which (a) shows the condition before polish, and (b) 
are the sectional views showing the condition after polish. 

[Drawing 5] It is the sectional view showing the 2nd conventional polish equipment. 

[ Drawing 6] It is the graphical representation showing the amount of variations of the amount of polishes when using 
the 2nd conventional polish equipment. 

[Drawing 7] (a) Or (c) is the sectional view showing the polish process of a wafer. 

[Drawing 8] It is the graphical representation showing the magnitude of the level difference of the heights when using 
the 2nd conventional polish equipment. 

[Drawing 9] It is the sectional view showing the polish equipment with which the lower layer pad is not prepared. 
[ Drawing 10] It is the graphical representation showing the magnitude of the level difference of the heights when using 
the polish equipment shown in drawing 9 . 

[ Drawing 11] It is the graphical representation showing the amount of variations of the amount of polishes when using 
the polish equipment shown in drawing 9 . 

[Drawing 12] It is the graphical representation showing the magnitude of the level difference of the heights when using 
both polish equipments with which the polish equipment and the lower layer pad with which the lower layer pad is not 
prepared were prepared. 

[ Drawing 13] It is the graphical representation showing the amount of variations of the amount of polishes when using 

both polish equipments with which the polish equipment and the lower layer pad with which the lower layer pad is not 

prepared were prepared. 

[Description of Notations] 

1; polish table 

2; scouring pad 

3; holddown member 

4; pressure flow object 

5; feed holes 

6; wafer 

7; wafer attaching part 
8; abrasive material 
9; lower layer pad 
10; heights 
11; crevice 

12; heights of a large area 
13; the crevice of a large area 
14; semi-conductor substrate 
15; wiring 

16; interlayer insulation film 
18; abrasive material supply pipe 
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f— y;n©±ffi(c. muz, mmvy^zisiphts. 

x m 6 £{£}3f S t JtKlfiiSttcf *KBK L tc# 6 x 50 



^2000-2 1 8 5 1 3 
2 

» 6 49F*'< ? F 2 (C Jf LffW S C i *«r * 4 •> * ^« 
JS»7jWKW€>*l"Ct>5. *fc. VM^? F2©JL£(C 
9FBM8 *arF-r4IIFB»l«tt&* 1 8>MRtte>*va> 

a. 

[0 00 4] 04 (a) (CTjrf^C. ffSSu© 
•5 x^ttiNKMMLh 1 4 tcmnwacsm 1 5«J 
ti*©^ffi{c)BWie»«l 1 6 *W3*lfc *>©?**)> 
JHHttttk£l 6©±ffi(C*5l>rtt. SSI 5«?n 
/cgB^tC^EC-r SM^cfCtbSP 1 0*«;*ft. E£l 5 
36JJK«S3nttt»aU»tc*fi6T4««K:i!g8l51 1 WBtiiS 
tlXl>Z>. 

[0005] C©<fc *) tcmfcS ft/cft#©lit 1 ©9F0SE 
F 2 ©±® iCif gSiJ&l&W 1 8 69fm<] 8 tfiiST $ *i 

«t0. 134 (a) fC^T^x^©±ffl©Cig|51 ORtfM 
»1 l*«WBSti*. C©i^, Ml 1 iOflgPl 0 
KlSl>E**J»0*>afc». Ml 1 iOMl 0©^ 
0fgi**l*S#£< . ^-c. 04 (b) Km? £5 
(C, Hffllfiiltgl 1 6 ©±ffl©flgp 1 0 4 HSU 1 I t<D& 

[0 00 6] bifibWh, ^xAirtKfeWJffgU 
©ff^fi. BfBitK4fci>5) tt, ^xMffirt©(4gtc 

*(4B#rasfc o ©wea^i^fl^i^^c 

C >««Si^WB U - F *«l ^« i I O . fF^frK fc 
*#fl«j«:»>5x^©iti*g|5*sifeu- hJWii,* 

[0 00 7] $tc> *i/->imtilL2tlX\,>1t\.>?*» 

tome*. D SiFJ8«©**ff JS«©'<5 7 + i C > 9 . 
■5*^±K»B1'SlftilMllim©IIS©-'<5^**^3 
< TZtclblC, 5 x ^HF*3©ffi0S©M-5 ^ +*VJ\g ii 
C C©0F&S©^7y*£/jN<* < -Tifc 
*CC S ffgf- ffrtWMrt* K4©lffltc*cf|©TJi^ 
■9 F*Jt8W6tifciFJgiSB*«*S (#^¥8 - 1 3 2 3 
4 2#&fR) . H5«ae*©»2©W^BS:^rBrffi 
06«^*©^2©ifg«g^^fflLfc4# 
©5fes©^7^*fi4n^-ry-5 70-C*S. ^fc, 0 
7 (a) TbS (c) B'}xM<D$Fgi®fI£*-flKffi0'C 
*0. 08{*^*©®2©We^g?:^fflU/c4t©C 1 

gp©iaM©^^ $ *m?yv7 mxh a. 

[0 00 8 ]H5«:^-rJ:5tC % «£*©IB2©5fg^g 
KisliTB, 9f®^-^ 1 iifB^s F2 4©H(Cif 
F2cfc0DcS©T®^-7 K9#R»6ti"C(r>4. 



3 

[0 00 9] C Oct *> iC«§)&3 ftfc€£*©S& 2 ©WBS 
g£fgJ8LT. ^*^6©5fe?rtf^^ fFB^'? F 

2 (Dmmommumm^ v f 2 ©wttgaateTJi^ 

5> F©SSE«£©fntCft.&. COfcft. ffiB^'? F2© 
Hffl©3BBfi#** < ft <5 > 5 f) *E> f * ^ 6 £{*©^ 
«fc*t b XWB>* 9 F 2 ©affijWIttf 4 C £ * 

T. JftJHMM£l>5. 80 0 0A©»jWF» 

it^'^ - >*^^§ n-ci^i^ * ^£WB-r * £$f 

B««6 0 00A£&<3> «BCC[M]0*W§^ 
iMW*60 0 0A£U: (WLtf. 8 00 OA) 

SJ £tt£TmJ&Lfcgl3it«B«£^-r. 

[0010] bifibtsifih. 07 (a) 7b^ (c) tC^ 
•TJ:^CC > "?x^±WCiBa©At^inig|51 2R^flSP 

1 3 36qKfiR3tifc'?*^{C*tLT. ft*©lil2©§fB8 
■Srttflll/TWBfctfttSi. * F 2 ©Rffi©£ 

». awl 2*MSHB3*V&£#K:. DQoPl 3 4>tB^aif 
B$ft£. t©/ctf>. 08tC7S1"J:5tc, 0**1*. 8 0 
0 0A©K£*WT*$*^«:»U 800 0A©&H 
«FB*tTtt^£. W«*iH«©9*^RfflK:tt. W*. 
tf. 4 0 0 0 A«g©l3M*%&„ 
[0 0 1 1 ] H«CC ffBiiS (BfBU- h) © 
^-M^)i?#5C ££glft£ UtffB£g£ l/C. 
#H¥9 -QUI 2 tcMCT<*nfc9FB£B (feTF. ft 
*©*3©flH8tl8I£l,»$) C©ft#©?ff3© 
fFJSStKti. EHSnJttftSUSUjaStiFB^^ Hi© 

Bi{crt«tc2»sj©BE*j*ft*Anfc^a©»/j^ 
%a»WK*«aj-rs4t)©-c*4. bfrbWh, ft* 

©SB3©WSi&RK:fcl>Ttt. ASP©^ WHtUfc 
(,>fi3rJW£l,»£*{c. EiaJ©J:5?):**f3WS4-r*!^ 

S*)IfS©$*"Siffi«:RM#8i£. COK^S 0*155 

©RitfciBtf SifcStf**) . 9 *^©RftSSfi*HK< 
ft£. 

[0012] ±»ofci5&8*©jS2©ws8aatf 
»3 ©wBigBK*jwsraH!S*)»»-rsfcft{c«. 0 

9 KliWTJi'* » K#RW fcft-COftUfFBISiBfc&ffl 
TSCiAsr**. 899(2. TJI'-i? F*RW6tiri> 
ftC>W«tB*flVr»rBIH'C*0. HI Ott. 09it^ 

B«g*^ffl btct& ©a«©Rfi©*# 3 



(3) ^2 0 0 0-2 1 8 5 1 3 

4 

^7 7lt*4„ 01 l«09{C*-rWBSS*ijgffiL 

/c £ * ©w mm®; 19 v 9 9 ? 0 -c* 5 . 

[0013] i9K^-riigS(Cfcl,^H, SMf*? 
F2 3iH«fl:*>6ttSWBf— 1 4J: 5 K1» 

$3 *Vt«,>*fc*, Wm>* v F 2 ©3liii©SBB»#>hS 
l\ C<Dtctb< WM^v F2©^BW'5x^©^H©ffl[ 
lfflftff^&CilH^ft^fc«> > ft*©S?2©ffiBSIgRtf 
»3©WBS@t£Htt«). *B»©Dfl8in 3 fiSffijgSft 
•5*j&s+#K:/Jn3 < ft 0 . x C £ 

10 £RS±-f SC£**"CtS. c©/c&. 01Otc^TJ:5 

tc . *!>& i >gwwfiHfcei»©a^* ft < -r c £ **r * 

So 

[0014] 0 1 1 CCtkTJ: 5 5C, K<om<DO x 
^ 6 ±tt©^tc*t L -CflFB^ ^ F 2 ©*B^ilBI-C t 
^t,>fc*> PB*©^'7 7+S«TS^'? FaWRW^ti 
fcffi*©*2©fW«B£J:l3Rt/T*S<&*. 

. WB U - 1- *«lr»««K«)S 5 tifcRfi*!* < ft * 
*"C, 6 0 0 0 A©&fWfB£tf -^fcit^. WBS©^* 
5^*aB20 0 0A*iBA4. 

20 [0015] jb»Lfccta»e>. ^fe-r. ^*^*n^ 
» kjmrw 6nn»ftc>waaiii-cw«*tfi>. 
fflrt©^^ '>*«*»« : S3n4«Hrt-caM4^s < b 
•c, ^c. t»'<» F*JS^^6n/cWB^g-cwB ; &^f 

ft'5C£4C t tO > "fx Mfflrt©^'7 ^ iMffli 
-CSKKM4/h$<T^m W*. 5lttfttt©PftS 

01 2\trm^'J FjWRW 6hTt>ftl>WJi 
JStaeTFJi^ ■» F*5RW 6ti/iiiTB^S©W^4«ffl 
L/c £ t ©i!igp©ISM©At 5 ^7 70-C&S. 
30 0 1 3 ttTI^" F#RW 6Jhtl>ftC>WB»Bao t T 
Ji^ » FjWRI^ 6nytWBdSB©H**«ffl0fci#© 

[0016] 5fef. ^x^iTB^'f KjWKW 

e>n-rc»fti«B^gr-2 o o o A©»#5TB4tf ofc 

Tl-»<9 F3WR»e>hfcilFaHSB-CW**ffft5 
£. 01 2(C^-r<fc^CC. 80 0 0A©SM*w-rsA 
ffla©iMBSCf IH»*«»fiS 3n/c-fx/^CCJ=lL-C i b 1 8 
0 0 0 A©&*SFB*-CRM*ft <-TCi^Sift 
(c. 013K^TJ;^^. TJS^'f FW&tthtiX^tj; 
40 C»WBSa©*%(efflUA:J»^ (01 l#ftS) tlb®b 
•C. WBR©^7^*R4^3<-rSC£36S-r*S. 
[0017] 

[f£B^fl?^LJ:^£1-Siiffl] t,a»L&#6. ±»L 
fc*$Kiit>Tli, ^tt^ftt^^gifeSifB^ - ^ F* 
^£fS©r\ i^©5fB«g*ffifflT€.Ji^, Wtt 
*#tt©Mft 4WB^' v F4S3ft t r^I&T S C £ Kft S 

TH^'f FoffifflowfttsaBK-rsciKiosEM-ra 

C£A5-c^S) #s s IB^'-; F©5afe{c^ra* s * > * > S£ 
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[ o o 1 8 ] 2^o>mm^mm-rm^ m 

gg&BKgf 3 ffl«ti 2 ^^-c* £ 4 I » S MflB# 

i/rBje-ratifcr****. c ©*§£*> ggtggtcg 
**b8im: i <om<mb< <ci». 

[0019] *B9JttJta8»*fflBj5tcB#T&3*ifcfc 
©ti>9t, lffi©WBy--:/*#Rtf6ftfcWSSB 

^<£ffl l -c . mm** v F ftsasw- * C 4 tt < flfB^ 9 F 

©WaH9tt**ftS * 5 C 4 B* * 6 WB&S&ttft-f 
£C4£SW4-f£,, 10 
[0020] 

«. WB?'-:^±fcRWe>ftfcBB>'*'? F©BB4¥ 

faTC*oT. WKWBX? F4BiB«Bf— 7*^4© 
IHK2IB*JBlSr* <fc SCcBfeflFB^' » F©»»4BBB 
BBf— ^b4£»B;S-e4*B4. buIB^WKE^ 
4 BfWfeB^K 4 . % W-T S C 4 &4#ft 4 

20 

[0 02 1 ] iiufSffiBr- ^;Kcffiji?L^jf^3nrfe 

*i4*fi£fc-rsc435irta. */c bewB'^f© 
tm tm m b f—-f*t 3 ■& eer b 
» k©bb4 bibb m? - 7)i tzmm v x mm z 

[0 02 2 ] EK. B8BBB'f-:™'©BBB»?L*:ft 

br fiiewB^' 9 F^MiawBr-^wc(p)wr«R?i u 

BESfB^ » F*BSBWBf— ^HcB3»3tiS»5l* 
©#S8*tiE>ft-t(,>-54iff£U>. 30 
[0 02 3 ] MKSfc. BCBfBT— ^ItHBM^ 

[0 024] *»w«:*j(,»r »» i&fcm&^mztiffl b 
T WB'< 9 F45fBf"— 7* 4 IB©ffilBrt «cE*i*(t * 
«B"T3C 4*^*4. C©/c#, WB^?K©*B4 

^mm x ^©bb 4 ^mt $ # &b e>* bbbb s # * 

4Cc<fc»), SFB^9 F©BfflK:BW4Wtt«Ftt*Bft3 
WC4#T*4. ftoT. Wtt«ftt©#l&4BB''«9 
F KSE» LfcO B6>< 9 F 4 WBf - ^ 4 ©IfflfcB© 
K4RW*4t>r>fc#M*a»W5C4tt<. 5fef\ 

BB'< f FoBBoseesavhs \.>w.mvmm&7 u 

<A WB^'a F©BB©BB»B**l>tflBCB 
B*fif&5C4BT?afS. C©/cfe, SB*«c< 

C4K<fcD. *B»->x^©BfflKl8BSr»-rc4ft< 
Wtf*C 4 50 



#ii2 0 0 0-2 1 85 1 3 
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[ 0 0 2 5 ] *fc. BBf— ^©BBJlfcrtl/TBB 
^7 F*WBf'-^HC|qiwrB5ll/WB^i' FfcBB 

©BSEMRKJ: 9WB><? F*BBf— ^K««3# 
Sc4*STt. cncciO. BB><9 FOSMMSttfcB 
B'< » F ©Bffitf* t ^ LB>tt*Kt 4 C £ BT * 
4. 

[0 02 6 ] 

[|6Bj©Hlfe©^B] WT> *BM©ll*BKtRSWB 
ggfcots-r. SS#©Hffi*#B0T*ttW«:3MH-r 
4. II 1 B*BW©BB«KBSBB«B*^ , rKfflH 
"C*4. E12«*^(D||teFil^^€»ffB^g ; &^-r0 
?*oT, (a) »E*»ft*J«lft3tifctt«*^"rK 
ffl0> ( b ) ttSFB>< » h*Wif-^HC!lflfctt 
B*^-rKB0t:-AS. 0lS^2(c^-r«t i 5«: > *n 
BBCWBBfitctoO-Ctt. B#*»6*0lflBII«IM>«c 
IhIK nJBttWBf — 1 ©±ffl{cBB-''« » F 2 jWBW 

C<DBB^9 F2©B»4BBf— 
4(i@ffig|5tt3 (C J; 0 gft3ftT»ftt«Btifcl» <fc 5 ic 

mmztixm. wb^-^h4wb^9F2 

4CcHStifc^ffl«:ffift*sfit*&$nfcii^{c*jt>r. if 
B^' 9 F 2 ©j»SP3tP6S£^*5Bns C 4*i«ct» J: ^ tcft 
r>tl>4. *fc. WB*f*©f x/>6*BJ*r*4S«: 
ISifiW*'WC|5||EL'^A i 6 ■) *^ 6 ifeWB^* 9 F 2 CCflP 

off w * c t*i-c* a ^ x »m$»7 tma 6nrt,> 

[0 02 7 ] Etc, 02(a) ic^l" J: 5 K, fFBf"- 
1 {c»BIS[©fiSa?L5*Jt9:W6ti-C*J«3 . c©Sfcji 

T) jWKW 6ntte 9 , WB^ 9 F 2 iilf-^ 1 
4CCH3S*l^lB|(CiJ<>7>6''^7 - Ry t SfeaiL5 
LtffiB©»XBE*©K3Bft4 *fltt&"T4C 4^-c 
fcSJ^JC&oTl**." 02 (b) tc^-rd:^ 

0 . EJCBB^ 9 F 2 iBBf--^ 1 KfiiWr»5l b 
-t©±B«:miS'ttSct*i'rt*J:^K«C"5ri,>4. 

[ 0 0 2 8 ] C©<fc 5 K£l£3fefc*3gtt0l©ttB£K 
(Ctet^TB, itr. 02 (b) (C^-r«fc5tC. ^>7'?: 
BBOTBB/'S 9 F 2 tffBf— 7* 1 {c|S)Wr»5l 
L. B»/<» F2*BBf— 
CC J: <3 . WB'f 9 F 2 ©BBOBJBBjWK fc'J^S < a 
<t^{cBtt«Ftt%B<tS«4C4*i'C#4. C©tt»© 
WB»B*BB0 - r i 5*^6©BB4tf&^. 
im^f--7)l 1 4S^|5]$E-raWB^'9 F2©±BK 
WB?SRlBBB*^BBffJ*»aTS*iS. -eLT. -?x^ 
6 ^riSf^Lz/c^ x / >fi9$as 7 *J0(S 1/ ft* 6 •> * ^ 6 * 
WB^*9 F2&cfflbttW£„ cn(cj:0. ^x^6©a 
B^ifBSnS. C©4^r. BB'<9 F2©BB©^J^ 
BttWB^ 9 F 2 aft©WttSBB-C*«J /hS^fctf). 
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[0029] 0fg;< ? F 2 iWBf— ^ 1 4© 
IBI©2IHUc VVZ i. 0 «ii?L 5 4 /t- L T E#8W* 4 # 

ifi*it < ft * «fc 5 tc5¥tt#tt4^{b§ Cim 

wM'* » k 2 (omwogiBmimgrt ? f 2 g&© 

»tt3BB« i E2>?jfett 4 ©£JB* £ ©ffl-C * 9 * Sfl > fc 

if»«©/t5 > >*%^3<r*C44irfif4. ft 
Js. E#»fl^fl^Rtf #teE*4IWt $ If S C t (c 
<fc"5. flfB^j F2©Sffi©^S«^tT-2.o IP%. 
9Mf'<9 F©3MM$ttttgftrs. 
[0030] c©J:^ic. *nsswcfc^r«, iffl© 
SfS^-^*KW6nfcWB«S4ttfllLr. iff*;-? 
» F 45Cfc-f £ C £ ft < W&rt 9 F©#tt*#tt4^fc § 
«ci*ST«. c©fc«>. 5fc?\ ©^4ft<-TJ;^ 

tCfeO. ^x^6©*E(Cg^4^-rcift<TOtf 
•&££#?££. 

[003 1] ftfc. #JS*We*H>"Cra. SMf><? F4 
— ^UCcawS ttS C £ (C «fc 13 «FB^' ? F 2 ©* 
B©SBK«*/h3< UT^i^©iFe4tfft-jTl<^ 
f)K **W{c*jl>TB. tfttc|R6"i\ #fg^?F24 

«X««l&E*4/h3<r4CiJCJ:0. F2 
©«ffi©^S4/h5 < Lr^*^©iFB4ffft-o-Cfc 

[0032] 

wi4«tt©sft iwe^- » KKsan 0 *: 0 we>< » f £ 

4* W 5 C £ ft < « «F»* » F ©Wtt«ftt*^fc S -t* 4 

ci#t?*5. ctiic^o, jt-r. p©«n© 

^fij&s/hSUttfi|-CW®4tfftC\ iMfst? F 
©«ffi©gJB«#*t l»tt«-C5FB4tTft 9 C £ (C J; 
0. #^*$*^©3iffiKg»4»*c£&<¥«ft-f 

[0ffi©fS#fti&§S] 

[an *%w<DmtomK%zw*mm*iK*viWB~c 

[02] *»93©KS»ffHciRSilFB«B47n-rH-e*r> 
T. (a) «E*zSft*stt*S3tlfcttS84^^WrffiH> 



(5) «fH2 00 0-2 1 8 5 1 3 
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(b) ttfflgA? K3&JSfJg^-^«:««Lft:tt»4^ 
f»rffi0-e&£,, 

[03 ] ft*©IS 1 ©iF^g4^1-«^0T*4 o 
[04] 3*^4^-f0-C&oT, (a) «9F0if©tK 
$i4^t#tE0, ( b ) »We^©^4^fWffi0-C 

[05] ^*©^2©iF^g4^-r»rffl0-C*4 o 
[06] £*©3l2©SF@£g4<£fflL/c£S©fflg* 

10 [07] (a) fl2 <c) t«*^©W*ag*5**-»i 
B0-C 

[08 ] $*©3l2©5fg$!;g4<£fflbfc££©M© 

[09] Tg><? K#RW6*iTl»ttt>W»8B*^T 
WB0-C*S. 

[010] 09{c^rW££K*iSELfc£*©£i»© 
l3H©^*S4^-r^7 70'C*5„ 

[011] H9{c^-rWBSai4ftfflLfci*©WJg» 
©^* 7 7 * g4^jVf ^ 7 7 0T $> 4 „ 
20 [012] rm^y F3MRW6hrc><ci>WJWEBR^ 
TJi^ » K*«W6ftfcWJWIB©PI**«>fli0yti # 
©aSI5©iaM©*S $ 4^f *5 7 ETC* *. 

[013] TB'<» K^W6hTi>&i>wjs»BRtf 

T«^- » FjMRW P.nfcWB«g©M*4ffiffl Ufci * 

[^©SJHJ] 



1 ; 




2 ; 




3 ; 




30 4 ; 




5 ; 




6 ; 




7 ; 




8 ; 




9 ; 


Tl^-! f F 


1 0 




1 1 





1 2 ; *ffl»©ibg|3 
1 3 ; *ffim©G!]§l3 
40 14; 
1 5 ; iE^ 
1 6 ; JMffiiKgt 

1 8 ; wmmm'g 



(6) 



mm 2000-218513 
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[04] [05] 




mmm (A) 

6 ; ->iM 
9 ;TJ!>t* K 



[09] 




[07] 




1 ;B»r-7;U 1 3 ; *ffi»fflHSJ 

2;W*7tyK 14 

1 2 ; *B«a>dS» 1 6 ; SfHt&ttJI 



[010] 




0 2000 4000 6000 8000 10000 

Btmm (A) 



1 6 ; t^H 



[013] 



3000 




zooo 




1000 




0 





0 2000 4000 6000 8000 10000 



(7) «f6B2 0 0 0-2 1 8 5 1 3 * 



[08] 




o i 1 1 . 1 1 

0 2000 4000 6000 8000 10000 

srn (A) 



[012] 



10000 




2000 4000 6000 6000 10 000 

mmm (A) 



[011] 







2000 
1000 
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0 2000 4000 6000 8000 10000 

m (A) 



(8) 



^2000-218513 



[JIHiB] ¥iSl 1^12^6B ( 1 99 9. 1 2. 
6) 

[#&ffiIEl] 

[11*11 1 ] Wif—^JkhfclBW hft1cWm>i v F 

tt^-SScitcJ:^ (u ta^gf* >> * ^©«ffi© b£ 

<Jj5#£ iiufeWBr- ^i©IHI©±«{cSHI*»fiR-r 
5 <fc 5 K mimm^ v F©M9$ £ BUtafflBr - ^ £ * 

$ n s c t 1 1 &n$g 1 «:iatt©w^go 
3 ] mimm^ -j \=<Dm%itmm\&7— y 

itW^THJE? zm&mi-e&Z C £ 4 
ft* 1 X«2 tClEtSt©W^g 0 

iWBW*^ » F *flrE8FBf— T/JUcfflfr-CffiggE 1 I 

K**tr s c £ tr 4»#jg 1 7is 3 ©i>-fn*> 
i miamcDwmmm. 

[»iIE2] 

miE*i&m&&] 0004 

[0004] Sfc. 04 (a) {t^-fJrMc. flfBiiu© 
■?x^«^<*»*j_4±KjS!RWCCE^l 5«J»fiR3 

n-e©^ffitcnp^iti,#M 1 6jw&dc3*ifct>©-c*9. 

gfffliffeliJil 6©±ffi(Ctel>T«. SBMI 1 5jWBiSS*i 

te8s»{c»j£T4«««:iaai oawsn. e*ii 5 
immmmmz) 0020 



[ffiiErtg] 

[0020] 

flFBf— ^;U±ttt3We>tx;fcfFB^? F©HH£¥ 
^9*>>©«l!£*^3ttft#&«ftM!l3"lf4C 
£K J; «3 UiB^Wft-? x/N©^ffl©Wt4tf 

KjSKjsi^-r. MiawB^' * F©s»w*M<*^iW 

fEWBr - ^Jb £ ©K O^c^mUMf h i. 5 K.WS 
tm&* 7 F©«S»ilWBilfBf—^i*fe#S*4 
«H3ffiiairttcE*8lE»Srttl&r4*fl:«|&#S 
£. £Wf £C££:&g&£f 
[#&tSiE4] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the suitable polishing equipment for a chemical 

mechanical-polishing method especially about the polishing equipment of a semiconductor device. 

[0002] 

[Description of the Prior Art] planarizing processes, such as an interlayer film in the manufacturing process of a semiconductor 
integrated circuit, - CMP (chemical mechanical polishing: Chemical Mechanical Polishing) - the case where the technology of law 
is used has increased. Since an exposure margin becomes small by short wavelength-ization with the conventional optical exposure 
technology in order to form a detailed pattern with contraction-izing of the design rule of a semiconductor integrated circuit, and it 
becomes easy to be influenced of the level difference on the upper surface of a semiconductor integrated circuit, it is because the 
technology of perfect flattening of a semiconductor integrated circuit is needed. Drawi n g 3 is the mimetic diagram showing the 1st 
conventional polishing equipment. Moreover, drawing 4 is drawing showing a wafer, and the cross section in which (a) shows the 
condition before polishing, and (b) are the cross sections showing the condition after polishing. 

[0003] As shown in drawing 3 , in the 1st conventional polishing equipment, it consists of the rigid body and the scouring pad 2 
which consists of firing polyurethane is being fixed to the upper surface of the pivotable polishing table 1 focusing on the vertical 
axis. Moreover, the wafer attaching part 7 which can push a wafer 6 against a scouring pad 2 is formed, rotating focusing on a 
vertical axis, while holding the wafer 6 for polishing. Moreover, the abrasive material supply pipe 18 which trickles an abrasive 
material 8 is^mied aboye-the-scouring-pad;2. - ^z: rr^r "7 ^-r 

[0004] Moreover, the crevice 1 1 is formed in the field corresponding to the portion in which wiring 15 is formed in alternatively 
[ the wafer before polishing ] to semiconductor substrate top 14, an interlayer insulation film 16 is formed in all over the, heights 10 
are formed in the field corresponding to the portion in which wiring 15 was formed, and wiring 15 is not formed on the upper surface 
of an interlayer insulation film 16 as shown in drawing 4 (a). 

[0005] Thus, in the 1st constituted conventional polishing equipment, an abrasive material 8 is dropped at the upper surface of the 
scouring pad 2 which rotates with the polishing table 1 from the abrasive material supply pipe 1 8. And a wafer 6 is pushed against a 
scouring pad 2 while the wafer attaching part 7 holding a wafer 6 rotates. Thereby, the heights 10 and the crevice 1 1 of a wafer on 
top which are shown in drawing 4 (a) are ground. In order for a high pressure to join heights 10 from a crevice 1 1 at this time, there 
are more amounts by which the direction of heights 10 is ground than a crevice 11, soon, as shown in drawing 4 (b), the level 
difference of the heights 10 of the upper surface of an interlayer insulation film 16 and a crevice 1 1 is lost, and flattening is carried 
out. 

[0006] However, the polishing rate within a wafer side (it is also called the amount of polishing per [ which broke by polishing time 
amount the amount of polishing when carrying out fixed time amount polishing of the wafer with which the pattern is not formed ] 
unit time amount, and polishing speed) changes with locations within a wafer side, and a field with many amounts of polishing per 
unit time amount and few fields produce it. In addition, each field is called the field where a polishing rate is quick, and field where a 
polishing rate is late. Although based also on polishing conditions, the center section of a wafer is specifically the field where a 
polishing rate is late, and the periphery section of a wafer is a field where a polishing rate is quick. 

[0007] Moreover, the difference of the polishing peak and polishing minimal dose within the wafer side when grinding the wafer 
with which the pattern is not formed, i.e., the difference of the amount of polishing produced between the field where a polishing rate 
is quick, and a late field, is called variation in the amount of polishing. In order to make small variation in the thickness of the 
insulating-layer mesenteriolum which remains on a wafer, it is desirable for the variation in the amount of polishing within a wafer 
side to be small. In order to make small variation in this amount of polishing, there is polishing equipment with which the elastic 
lower layer pad was prepared between the polishing table and the scouring pad (JP,8- 132342, A). Drawing 5 is the cross section 
showing the 2nd conventional polishing equipment, and drawin g 6 is the graphical representation showing the amount of variations 
of the amount of polishing when using the 2nd conventional polishing equipment. Moreover, drawin g 7 (a) thru/or (c) are the cross 
sections showing the polishing process of a wafer, and drawin g 8 is the graphical representation showing the magnitude of the level 
difference of the heights when using the 2nd conventional polishing equipment. 

[0008] As shown in drawin g 5 , in the 2nd conventional polishing equipment, the elastic lower layer pad 9 is formed from the 
scouring pad 2 between the polishing table 1 and the scouring pad 2. The other configuration is the same as that of the 1st 
conventional polishing equipment, and omits explanation. 



[0009] Thus, when using the 2nd constituted conventional polishing equipment and grinding a wafer 6, the deformation of the 
surface of a scouring pad 2 becomes the sum of the elastic deformation of a scouring pad 2, and the deformation of a lower layer pad. 
For this reason, since the deformation of the surface of a scouring pad 2 becomes large and the surface of a scouring pad 2 can 
follow in footsteps to deformation of the wafer 6 whole, such as curvature, as shown in drawing 6 , the amount of variations of the 
amount of polishing within a wafer side can be ground small In addition, the "amount of polishing" shown on a graph horizontal 
axis is a value set as polishing equipment, in order to grind the wafer with which the pattern is not formed, and it is hereafter called 
the amount of conversion polishing. For example, if the wafer with which the pattern is not formed in the amount of conversion 
polishing of 6000A is ground, the amount of polishing will become 6000A, and when, grinding the wafer with which irregularity 
was formed in the surface on the other hand, in order for many pressures to join the heights, 6000A or more (for example, 8000A) 
polishing of the heights is carried out. The "amount of polishing" shown on the horizontal axis of the graphical representation after 
this shows the amount of conversion polishing altogether mentioned above. 

[0010] However, while heights 12 will be ground since the deformation of the surface of a scouring pad 2 follows in footsteps of a 
large configuration with the detailed surface of a wafer if it grinds using the 2nd conventional polishing equipment to the wafer with 
which the large heights 12 and the heights 13 of area were formed in the wafer upper surface as shown in drawing J7 (a) thru/or (c), 
considerable-amount polishing also of the crevice 13 is carried out. For this reason, if 8000A conversion polishing is performed to 
the wafer which has the level difference of 8000A as shown in drawing 8 for example, the level difference of about 4000A will 
remain in the wafer surface after polishing processing. 

[001 1] On the other hand, there is polishing equipment (henceforth the 3rd conventional polishing equipment) indicated by JP,9- 
97772,A similarly as polishing equipment aiming at raising the homogeneity of polishing speed (polishing rate). The minute bag (air 
cell) of a large number which put pressure flow objects, such as air, into the interior is prepared between pivotable surface plates 
made from SUS and scouring pads, and this 3rd conventional polishing equipment can control the deformation on the surface of a 
scouring pad partially. However, in the 3rd conventional polishing equipment, if the field which does not have to carry out remainder 
polishing like a crevice grinds to a large wafer while a part like heights to carry out flattening is large, a level difference will remain 
in the wafer surface after polishing processing. In order to prevent this level difference remainder, it is necessary to avoid layout of a 
wafer which was mentioned above and by which flattening is not carried out, and the layout flexibility of a wafer becomes low. 
[0012] In order to solve the trouble in the 2nd conventional polishing equipment and the 3rd polishing equipment which were 
mentioned above, the polishing equipment with which the lower layer pad shown in drawin g 9 is not prepared can be used. Drawing 

9 is the cross section showing the polishing equipment with which the lower layer pad is not prepared, and drawing 10 is the 
graphical representation showing the magnitude of the level difference of the heights when using the polishing equipment shown in 
drawing 9 . Drawing 1 1 is the graphical representation showing the amount of variations of the amount of polishing when using the 
polishing equipment shown in drawing 9 . . ~*zzz 
[0013] In the polishing equipment shown in drawing 9 , since it is constituted so that it may stick to the polishing table 1 on which a 
scouring pad 2 consists of the rigid body, the deformation of the surface of a scouring pad 2 is small. For this reason, since the 
surface of a scouring pad 2 does not follow in footsteps of a configuration with the detailed surface of a wafer, unlike the 2nd 
conventional polishing equipment and the 3rd polishing equipment, the amount by which the crevice 13 of a large area is ground 
becomes small enough, and it can prevent that a level difference remains in the wafer surface. For this reason, as shown in drawing 

10 , the level difference of heights can be lost in the small amount of conversion polishing. 

[0014] On the other hand, since the surface of a scouring pad 2 cannot follow in footsteps to deformation of the wafer 6 whole, such 
as curvature, as shown in drawing 1 1 , the amount of variations of the amount of polishing becomes large as compared with the 2nd 
conventional polishing equipment with which the lower layer pad was prepared. For example, when 6000A conversion polishing is 
performed, the amount of variations of the amount of polishing exceeds 2000A, until the level difference formed in the field where a 
polishing rate is late is lost. 

[0015] From having mentioned above, grind first with the polishing equipment with which the wafer is not prepared in the lower 
layer pad, and a level difference is made small within limits by which the amount of variations within a wafer side is permitted. 
Next, the method of making a level difference small, i.e., the method of grinding using the scouring pad with which elasticity differs 
(using properly), can be further considered in the condition that the amount of variations within a wafer side is small, by grinding 
with the polishing equipment with which lower layer Bud was prepared. Drawin g 12 is the graphical representation showing the 
magnitude of the level difference of the heights when using both polishing equipments with which the polishing equipment and the 
lower layer pad with which the lower layer pad is not prepared were prepared. Drawin g 13 is the graphical representation showing 
the amount of variations of the amount of polishing when using both polishing equipments with which the polishing equipment and 
the lower layer pad with which the lower layer pad is not prepared were prepared. 

[0016] For example, if it grinds with the polishing equipment with which lower layer Bud was prepared after the polishing 
equipment with which the wafer is not prepared in the lower layer pad performs 2000A conversion polishing first, as shown in 
drawing 12 While being able to lose a level difference in the amount of conversion polishing of 8000A also to the wafer with which 
the heights and the crevice of the large area which has the level difference of 8000A were formed As shown in drawing 13 , as 
compared with the case (refer to drawing 1 1 ) where only the polishing equipment with which the lower layer pad is not prepared is 
* used, the amount of variations of the amount of polishing can be made small. 
[0017] 

[Problem(s) to be Solved by the Invention] however, in the method mentioned above, since elasticity needs a scouring pad different, 
respectively, when using one polishing equipment, the scouring pad with which elasticity differs is exchanged and it corresponds ~ 
******** (elasticity can be changed by changing the hardness of the scouring pad itself or choosing the existence of use of a lower 



layer pad) - there is a trouble that exchange of a scouring pad takes time and effort. 

[0018] On the other hand, when using two polishing equipments, the area which equipment installation takes has the trouble of being 

required, by two sets. Although it can also respond using the polishing equipment with which two or more polishing tables were 

prepared, the area which equipment installation takes also in this case is not more widely [ than one set ] desirable. 

[0019] This invention is made in view of this trouble, and the polishing equipment with which one polishing table was prepared is 

used, and it aims at offering the polishing equipment to which the elasticity of a scouring pad can be changed, without exchanging 

scouring pads. 

[0020] 

[Means for Solving the Problem] Polishing equipment concerning this invention is polishing equipment which performs flattening of 
the surface of said semiconductor wafer by carrying out relative motion, contacting the surface of a scouring pad and the surface of a 
semiconductor wafer which were prepared on a polishing table. It is characterized by having a means to stick a edge and said 
polishing table of said scouring pad so that space may be formed between said scouring pads and said polishing tables, and a fluid 
supply means to supply a pressure flow object in said space. 

[0021] A circulation hole is formed in said polishing table, and said fluid can make it a configuration supplied in said space through 
this circulation hole. Moreover, a means to stick a edge and said polishing table of said scouring pad can be used as a support 
member which supports a edge and said polishing table of said scouring pad, and is fixed. 

[0022] Furthermore, it is desirable when a suction means to turn said scouring pad to said polishing table, to attract it through said 
circulation hole of said polishing table, and to stick said scouring pad on said polishing table is established. 
[0023] Furthermore, said polishing table may be prepared pivotable focusing on the vertical axis, said semiconductor wafer is held 
and a pivotable wafer attaching part may be prepared again focusing on the vertical axis. 

[0024] In this invention, a pressure flow object can be supplied in a scouring pad, a polishing table, and space of a between using a 
fluid supply means. For this reason, when performing flattening of the surface of a semiconductor wafer by carrying out relative 
motion, contacting the surface of a scouring pad, and the surface of a semiconductor wafer, elasticity in the surface of a scouring pad 
can be changed by changing the amount of supply or a supply pressure of a pressure flow object. Therefore, without applying time 
and effort of exchanging for a scouring pad with which elasticity differs, or preparing other pads between a scouring pad and a 
polishing table, it can grind in the condition that deformation of the surface of a scouring pad is small, first, next deformation of the 
surface of a scouring pad can grind in the large condition. For this reason, flattening can be carried out by grinding first, so that a 
level difference may be lost, next making variation small and grinding it, without leaving a level difference to the surface of a 
semiconductor wafer. 

[0025] Moreover, if a suction means to turn a scouring pad to a polishing table, to attract it through a circulation hole of a polishing 
table, and to stick a scouring pad on a polishing table is established, a scouring pad can be stuck on a polishing table with this suction 
means, and, thereby, it can change into the condition that the surface of a scouring pad cannot deform the elasticity of a scouring pad 
most easily. 
[0026] 

[Embodiment of the Invention] Hereafter, the polishing equipment concerning the example of this invention is concretely explained 
with reference to an attached drawing. Drawing 1 is the cross section showing the polishing equipment concerning the example of 
this invention. D rawing 2 is drawing showing the polishing equipment concerning the example of this invention, and they are the 
cross section in which (a) shows the condition that the pressure flow object was supplied, and the cross section in which, as for (b), a 
scouring pad shows the condition of having stuck to the polishing table. As shown in drawin g 1 and 2, in the polishing equipment of 
this example, it consists of the rigid body and the scouring pad 2 is formed in the upper surface of the pivotable polishing table 1 
focusing on the vertical axis. The edge and the polishing table 1 of this scouring pad 2 are being fixed so that it may be supported by 
the holddown member 3 and a fluid may not leak. That is, when a fluid is supplied to the space surrounded by the polishing table 1 
and the scouring pad 2, a fluid leaks from the edge of a scouring pad 2. Moreover, the wafer attaching part 7 which can push a wafer 
6 against a scouring pad 2 is formed, rotating focusing on a vertical axis, while holding the wafer 6 for polishing. Moreover, the 
abrasive material supply pipe (neither is illustrated) which trickles an abrasive material is formed above the scouring pad 2. 
[0027] Furthermore, as shown in drawin g 2 (a), two or more circulation holes 5 are formed in the polishing table 1, the pipe (neither 
is illustrated) connected to the pump is prepared in this circulation hole 5, and the amount of arbitration or the pressure flow object 4 
of a pressure can be supplied now to the space surrounded by the scouring pad 2 and the polishing table 1 through a pipe and the 
circulation hole 5 from a pump. Moreover, the pressure flow object 4 is sampled through the circulation hole 5 and a pipe, further, a 
scouring pad 2 can be turned to the polishing table 1, and can be attracted, and it can be made to stick to the upper surface, as shown 
in drawing 2 (b) now. 

[0028] Thus, in the polishing equipment of constituted this example, first, as shown in drawing 2 (b), using a pump, a scouring pad 2 
is turned to the polishing table 1 , and is attracted, and a scouring pad 2 is stuck on the polishing table 1 . Elasticity can be changed so 
that the deformation of the surface of a scouring pad 2 may become the smallest by this. A wafer 6 is ground using the polishing 
equipment of this condition. An abrasive material is dropped at the upper surface of the scouring pad 2 which specifically rotates 
with the polishing table 1 from an abrasive material supply pipe. And a wafer 6 is pushed against a scouring pad 2 while the wafer 
attaching part 7 holding a wafer 6 rotates. Thereby, the surface of a wafer 6 is ground. At this time, the deformation of the surface of 
a scouring pad 2 is the elastic deformation of scouring pad 2 the very thing, and since it is small, when the area of the heights of the 
surface of a wafer 6 and a crevice is large, it can lose a level difference. 

[0029] Next, the pressure flow object 4 is supplied to the space between a scouring pad 2 and the polishing table 1 through the 
circulation hole 5 with a pump. Thereby, elasticity can be changed so that the deformation of the surface of a scouring pad 2 may 



become large. A wafer 6 is ground using the polishing equipment of this condition. Although the surface of a wafer 6 is ground 
similarly by this, the deformation of the surface of a scouring pad 2 is the sum of the elastic deformation of scouring pad 2 the very 
thing, and the deformation of the pressure flow object 4, and since it is large, it can make variation in the amount of polishing small. 
In addition, the deformation of the surface of a scouring pad 2 changes by changing the amount of supply and the supply pressure of 
a pressure flow object. That is, the elasticity of a scouring pad changes. 

[0030] Thus, in this example, the polishing equipment with which one polishing table was prepared is used, and the elasticity of a 
scouring pad can be changed, without exchanging scouring pads. For this reason, flattening can be carried out by grinding first, so 
that a level difference may be lost, next making variation small and grinding it, without leaving a level difference to the surface of a 
wafer 6. 

[0031] In addition, in this example, although deformation of the surface of a scouring pad 2 is made small and the wafer is ground by 
sticking a scouring pad on a polishing table, in this invention, without sticking not only this but the scouring pad 2 on the polishing 
table 1, by making small the amount of supply or the supply pressure of a pressure flow object, deformation of the surface of a 
scouring pad 2 may be made small, and a wafer may be ground. 
[0032] 

[Effect of the Invention] The elasticity of a scouring pad can be changed without applying the time and effort of exchanging for the 
scouring pad with which elasticity differs, or preparing other pads between a scouring pad and a polishing table according to this 
invention, as explained in full detail above. When it grinds in the condition that the deformation of the surface of a scouring pad is 
small, thereby first, next the deformation of the surface of a scouring pad grinds in the large condition, flattening can be carried out 
without leaving a level difference to the surface of a semiconductor wafer. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the polishing equipment concerning the example of this invention. 
[ Drawing 2] It is drawing showing the polishing equipment concerning the example of this invention, and they are the cross section 
in which (a) shows the condition that the pressure flow object was supplied, and the cross section in which, as for (b), a scouring pad 
shows the condition of having stuck to the polishing table. 

[Drawing 3] It is the mimetic diagram showing the 1st conventional polishing equipment. 

[Draw in g 4] It is drawing showing a wafer and the cross section in which (a) shows the condition before polishing, and (b) are the 
cross sections showing the condition after polishing. 

[Drawing 5] It is the cross section showing the 2nd conventional polishing equipment. 

[Drawin g 6] It is the graphical representation showing the amount of variations of the amount of polishing when using the 2nd 
conventional polishing equipment. 

[Drawing 7] (a) Or (c) is the cross section showing the polishing process of a wafer. 

[Drawin g 8] It is the graphical representation showing the magnitude of the level difference of the heights when using the 2nd 
conventional polishing equipment. 

[Drawin g 9] It is the cross section showing the polishing equipment with which the lower layer pad is not prepared. 

[Drawing 10] It is the graphical representation showing the magnitude of the level difference of the heights when using the polishing 

equipment shown in drawing 9 . 

[Drawing 1 1 ] It is the graphical representation showing the amount of variations of the amount of polishing when using the polishing 
equipment shown in drawin g 9 . 

[Drawing 12] It is the graphical representation showing the magnitude of the level difference of the heights when using both 
polishing equipments with which the polishing equipment and the lower layer pad with which the lower layer pad is not prepared 
were prepared. 

[ Drawin g 13 ] It is the graphical representation showing the amount of variations of the amount of polishing when using both 

polishing equipments with which the polishing equipment and the lower layer pad with which the lower layer pad is not prepared 

were prepared. 

[Description of Notations] 

1 ; polishing table 

2; scouring pad 

3; holddown member 

4; pressure flow object 

5; feed holes 

6; wafer 

7; wafer attaching part 
8; abrasive material 
9; lower layer pad 
10; heights 
1 1 ; crevice 

12; heights of a large area 
1 3; the crevice of a large area 
14; semiconductor substrate 
15; wiring 

1 6; interlayer insulation film 
1 8; abrasive material supply pipe 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The polishing equipment characterized by to have a means stick the edge and said polishing table of said scouring pad in 
the polishing equipment which performs flattening of the surface of said semiconductor wafer by carrying out relative motion so that 
space may form between said scouring pads and said polishing tables while contacting the surface of a scouring pad and the surface 
of a semiconductor wafer which were prepared on a polishing table, and a fluid supply means supply a pressure-flow object in said 
space. 

[Claim 2] Polishing equipment according to claim 1 characterized by forming a circulation hole in said polishing table, and 
supplying said fluid in said space through this circulation hole. 

[Claim 3] A means to stick a edge and said polishing table of said scouring pad is polishing equipment according to claim 1 or 2 
characterized by being the support member which supports a edge and said polishing table of said scouring pad, and is fixed. 
[Claim 4] Polishing equipment given in claim 1 characterized by having a suction means to turn said scouring pad to said polishing 
table, to attract it through said circulation hole of said polishing table, and to stick said scouring pad on said polishing table thru/or 
any 1 term of 3. 

[Claim 5] Said polishing table is polishing equipment given in claim 1 characterized by being prepared pivotable focusing on a 
vertical axis thru/or any 1 term of 4. 

[Claim 6] Polishing equipment given in claim 1 characterized by holding said semiconductor wafer and preparing a pivotable wafer 
attaching part focusing on a vertical axis thru/or any 1 term of 5. 



[Translation done.] 



